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[57] ABSTRACT 

Pressed articles are arranged substantially vertical in guide 
grooves, and transferred to pockets of a conveying drum 
which is intermittently rotated. The pressed articles are 
rotated at least more than one turn by a pressed article 
rotating roller while the pockets are stopped at predeter 
mined positions, and the whole side face of the pressed 
article is observed by an image pickup apparatus. After 
changing posture of the pressed articles to be substantially 
horizontal posture by a posture changing apparatus. front 
and rear surfaces of the pressed articles are observed by 
image pickup apparatuses While the pressed articles are held 
and conveyed on respective sides of equilateral polygons of 
conveying drums which have equilateral polygonal cross 
sections. 

28 Claims, 13 Drawing Sheets 
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SIDE FACE EXAMINATION APPARATUS 
FOR PRESSED ARTICLES, CONVEYOR FOR 

PRESSED ARTICLES AND EXTERNAL 
APPEARANCE EXAMINATION APPARATUS 

FOR PRESSED ARTICLES 

FIELD OF THE INVENTION 

This invention relates to a side face examination appara 
tus for pressed articles such as tablets having a substantially 
circular cross-section. a conveyor for pressed articles which 
is suitable to the side face examination apparatus, and an 
external appearance examination apparatus for pressed 
articles using the side face examination apparatus and the 
conveyor. 

DESCRIPTION OF THE PRIOR ARI‘ 

Generally, a pressed article such as tablet having a sub 
stantially circular cross-section is known as shown in FIGS. 
12(a) and 12(b) or FIGS. 13(0) and 13(b). FIG. 12(0) is a 
plan view of a ?rst tablet when the circular cross-section is 
horizontal. FIG. 12(b) is a side view of the ?rst tablet shown 
in FIG. 12(11). Similarly, FIG. 13(a) is a plan view of a 
second tablet when the circular cross-section is horizontal. 
FIG. 13(b) is a side view of the second tablet shown in FIG. 
13(0). 

In case of the ?rst tablet shown in FIGS. 12(0) and 12(b), 
a cross-section perpendicular to the circular cross-section 
has substantially elliptical shape. Thus, when an external 
appearance of the ?rst tablet is examined from two direc 
tions shown by arrows A and B in FIG. 12(b), all the inferior 
matters of the appearance such as adherence of an alien 
substance, deformation of the shape, inferior printing and so 
on, can be examined 

On the other hand, in case of the second tablet shown in 
FIGS. 13(0) and 13(b), a cross-section perpendicular to the 
circular cross-section has substantially rectangular shape, so 
that the side face of second tablet is cylindrical. Thus, the 
whole external appearance of the second tablet can not be 
examined from two directions shown by arrows A and B in 
FIG. 13(b). It is necessary to examine the external appear 
ance of the second tablet further from a direction shown by 
arrow C. 

A conventional external appearance examination appara 
tus for pressed articles, for example, shown in Publication 
Gazette of Unexamined Japanese Patent Application Hei 
2- 107383, which can examine the external appearance of the 
pressed article from the above-mentioned three directions 
shown by arrows A, B and C, is described referring to FIG. 
14. 
As shown in FIG. 14. the pressed articles supplied from 

a hopper 501 are arranged by an arranging apparatus 502 in 
a manner so that the direction of the circular cross-section of 
the pressed articles becomes horizontal. The arranged 
pressed articles are conveyed in a horizontal direction by a 
conveyor 503. The pressed articles are held on a suction 
conveyor 504 by suction force of negative pressure. 
When rear surfaces of the pressed articles are exposed, 

picture images of the rear faces of the pressed articles are 
taken by an image pickup apparatus 505. Furthennore, the 
pressed articles are transferred from the suction conveyor 
504 to another conveyor S06, and the posture of the pressed 
articles are turned to expose front faces of them. Picture 
images of the front surfaces of the pressed articles are taken 
by another image pickup device 507. 
When the examinations of the front and rear faces of the 

pressed articles are completed, the posture of the pressed 
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2 
articles are changed by a posture changing apparatus 508 in 
a manner so that the circular cross-section becomes vertical. 
While the pressed articles are rotated by the rotation appa 
ratus 509 under a condition that the circular cross-section is 
vertical, picture images of side faces of the pressed articles 
are taken by an image pickup apparatus 510. If the appear 
ance is found to be inferior on at least one of the front, rear 
and side faces. the pressed article is judged as an inferior 
article. The inferior article is removed by an inferior article 
removing apparatus 511. Excellent articles, which are not 
found to be inferior in appearance, are conveyed to next 
stage from a shoot 512. 

In the above-mentioned conventional external appearance 
examination apparatus for the pressed articles, the pressed 
articles contained in the hopper 501 are arranged in a 
condition that the circular cross-section becomes horizontal 
for examining the rear and front surfaces of the pressed 
articles. After that, the posture of the pressed articles are 
converted to another condition that the circular cross- section 
is vertical by the posture changing apparatus 508 for exam 
ining the side faces of the pressed articles. Furthermore, the 
hopper 501, the arranging apparatus 502, the conveyor 504, 
506, the posture changingapparatus 508. the rotation appa 
ratus 509, the shoot 512 are arranged in the horizontal 
direction. Thus, the above-mentioned conventional appara 
tus has a problem that a width of the /apparatus becomes 
wider in a horizontal direction. 
The external appearance examination apparatus is gener 

ally disposed in a clean room. If the space of the clean room 
is not so wide, the apparatus occupying a wide space in a 
horizontal direction wastes valuable space of the clean room. 
Thus, the width of the apparatus, which is to be disposed in 
the clean room, should be narrower. 
On the other hand, guide rails having substantially the 

same width as the diameter of the pressed articles are 
generally used as a conventional conveyor for conveying the 
pressed articles in an arranged condition. Alternatively, slats 
with pockets having substantially the same size of the 
articles are used for conveying the pressed articles. 

However, it is generally di?icult to convey several kinds 
of the pressed articles having different widths, diameters or 
sizes by the same conventional conveyor. Even though the 
guide rails or slats are interchangeable to convey several 
kinds of the articles having different sizes or shapes, time for 
changing the guide rails or slats is wasted and the working 
ratio of the apparatus is decreased. 
The conveyors 504, 506 and the image pickup appara 

tuses 505, 507, which are used for observing the front and 
rear surfaces of the pressed articles, have generally well 
known con?gurations. Therefore, there is an opportunity 
that the side face examination apparatus of the pressed 
articles, which is con?gured by the posture changing appa 
ratus 508, the rotation apparatus 509 and the image pickup 

, device 510 and so on, is used in combination with another 
apparatus different from the above-mentioned conveyors 
504, 506 and the image pickup apparatuses 505, 507. 
Alternatively, there is an opportunity that the side face 
examination apparatus is used independently. However, a 
precondition of the use of the side face examination 
apparatus, the pressed articles supplied to the posture chang 
ing apparatus 508 must be arranged in the horizontal 
direction, previously. Namely, the conventional side face 
examination apparatus can not examine the pressed articles 
which are supplied at random. 

SUMMARY OF THE INVENTION 

This invention is to solve the above-mentioned problems 
of the prior art, and aims to provide a simply con?gured and 
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compact side face examination apparatus for pressed articles 
which can examine the side faces of the pressed articles 
directly received at random from a hopper or the like, to 
provide a conveyor for pressed articles which can convey 
the articles with no relation to the size of the articles to be 
conveyed. and to provide an external appearance examina 
tion apparatus for pressed articles using them. 

For achieving the above-mentioned aims, a side face 
examination apparatus for pressed articles of this invention 
comprises: an arranging apparatus for arranging pressed 
articles. which are supplied at random, in a manner so that 
a cross-section of a pressed article having a largest area is 
substantially vertical, and having a plurality of guide 
grooves having a width wider by a predetermined tolerance 
than a width of the pressed article in a direction perpen 
dicular to the cross-section; a conveying drum intermittently 
rotated around a horizontal axis. and having pockets 
arranged for facing the guide grooves and holding the 
pressed articles, which are arranged by the arranging 
apparatus. in a manner so that the cross-section is substan 
tially vertical; a pressed article rotating roller disposed at a 
predetermined position in the inside of the conveying drum, 
and rotating the pressed articles in the pockets stopped at the 
predetermined position more than one turn around horizon 
tal axes; and an image pickup apparatus disposed for facing 
an outer surface of the conveying drum at the predetermined 
position. and picking up picture images of side faces of the 
pressed articles in the pockets. 
By the side face examination apparatus for pressed 

articles of this invention con?gured above, since the width 
of the guide grooves of the arranging apparatus is wider a 
predetermined tolerance than the width of the pressed 
articles in the direction perpendicular to the direction where 
the pressed articles have the largest cross-sectional area, the 
pressed articles, which are supplied at random, are arranged 
in the guide grooves in a manner so that the cross-section 
having the largest area is substantially vertical. The arranged 
pressed articles are transferred to the pockets which are 
arranged for facing the guide grooves, and intermittently 
conveyed by rotation around the horizontal axis under a 
condition that the cross-section having the largest area is 
substantially vertical. The pressed articles in the pockets 
stopped at the predetermined position are rotated more than 
one turn around the horizontal axis by the pressed article 
rotating roller, so that the whole side faces of the pressed 
articles are observed the the image pickup apparatus. As a 
result, it is not necessary to arrange the pressed articles 
previously in a manner so that the cross-section of the 
pressed article having the largest area is substantially hori 
zontal. The examination of the side face of the pressed 
articles becomes easy. Furthermore, since the pressed article 
rotating roller is disposed in the inside of the conveying 
drum. and the image pickup apparatus is disposed for facing 
the conveying drum, the size of the apparatus in ahorizontal 
direction is not much larger than the size of the conveying 
drum, and the con?guration of the side face examination 
apparatus for pressed articles becomes simple and compact. 

In the above-mentioned con?guration, it is preferable that 
the conveying drum comprises a ?xed hollow inner sleeve 
and an outer sleeve rotatably engaged with an outer surface 
of the inner sleeve with a predetermined tolerance; the 
pockets are provided on the outer sleeve; connection holes 
or slits are provided at portions of the inner sleeve facing the 
guide grooves; and the inside of the inner sleeve is con 
nected to a vacuum suction apparatus. Therefore, the pressed 
articles arranged in the guide grooves are transferred to the 
pockets one by one from the lowest point by the negative 
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4 
pressure. The omission of the pocket. in which a pressed 
article is not contained, hardly ever occurs. 

Furthermore. in the above-mentioned con?guration. it is 
preferable that the pressed article rotating roller is rotatably 
borne on the inner sleeve, and has a plurality of larger 
diameter portions corresponding to the arrangement of the 
pockets. the larger diameter portions are protruded from the 
outer periphery of the inner sleeve. Therefore, the side faces 
of the pressed articles are largely protruded from the outer 
surface of the outer sleeve in the examination of the side 
faces. The side faces ‘of the pressed articles are easily 
distinguished from the pockets or the outer surface of the 
outer sleeve in the displayed picture image. 

Furthermore, in the above-mentioned con?guration, it is 
preferable that a width of the larger diameter portions of the 
pressed article rotating roller in a direction parallel to a 
rotation axis thereof is wider than a width of the pockets in 
that direction. and centers of the larger diameter portions are 
inconsistent with centers of the pockets. Therefore, the 
larger diameter portion covers the bottom of the pocket. 
Furthermore, there is a difference between lengths of air 
paths from both sides of the larger diameter portion to the 
center of the pocket. Thereby, a differential pressure is 
generated by the difference of the lengths in the air paths. 
The pressed article is pushed on an edge of the pocket in the 
air path of shorter length by the differential pressure. 
Accordingly, by standardizing the edge on which the pressed 
article is pushed, the quality judgement in the examination 
of the side face can be made easier. 

Alternatively, in the above-mentioned con?guration, it is 
preferable that openings of the pockets are formed substan 
tially as parallelograms, a pair of parallel sides are parallel 
to the rotation axis of the conveying drum and the other 
parallel sides are inclined against the rotation axis of the 
conveying drum. Therefore, the pressed article is pushed on 
the rear end face against the conveying direction (rotating 
direction of the conveying drum). As a result, by standard 
izing the end face on which the pressed article is pushed, the 
quality judgement in the examination of the side face can be 
made easier. 

Furthermore, in the above-mentioned con?guration, it is 
preferable that each of the guide grooves of the arranging 
apparatus includes a slanted portion and a straight portion, 
wherein a width in the slanted portion becomes gradually 
narrower when the position progresses downward. a width 
in the straight portion is a width wider by a predetermined 
tolerance than a width of the pressed articles in a direction 
perpendicular to the cross-section having the largest area, 
and a vibration is applied to the arranging apparatus. 
Therefore, the pressed articles, which are supplied at 
random, can easily be arranged in the guide grooves. 
On the other hand, a conveyor for pressed articles of this 

invention comprises: a conveying drum having an equilat 
eral polygonal cross-section in a vertical direction, and 
rotated around a horizontal axis; and connection holes 
provided at predetermined positions on each side of the 
equilateral polygon for holding pressed articles by negative 
pressure via the connection holes in a manner so that a 
cross-section of the pressed article having a largest area is 
substantially parallel to the horizontal axis. Therefore, many 
kinds of pressed articles can be conveyed by the same 
conveying drum, regardless of the sizes of the pressed 
articles. 

Alternatively. another conveyor for pressed articles of this 
invention comprises: a conveying dmm having an equilat 
eral polygonal cross-section in a vertical direcn'on, and 
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rotated around a horizontal axis; and connection holes and 
wide use pockets provided at predetermined positions on 
each side of the equilateral polygon for holding pressed 
articles by negative pressure via the connection holes in the 
pockets in a manner so that a cross-section of the pressed 
article having a largest area of the pressed articles is sub 
stantially parallel to the horizontal axis. Therefore. many 
Ends of pressed articles can be conveyed by the same 
conveying drum. regardless of the sizes of the pressed 

‘ articles. 

In the above-mentioned con?guration. it is preferable that 
each wide use pocket has a portion parallel to a rotation 
direction of the conveying drum and a substantially V-letter 
shaped portion having an apex angle of substantially 90 
degrees which has an apex at a point distant a predetermined 
distance from center of the connection hole in the rotation 
direction. Therefore. a side face of the pressed article 
contacts edges of the V-letter shaped portion. and the con 
nection hole positions in the vicinity of the center of the 
pressed article. regardless of the sizes of the pressed articles. 
The pressed articles are stably held in the wide use pocket 
by absorption of the negative pressure via the connection 
hole. 

Furthermore, in the above-mentioned con?guration, it is 
preferable that the wide use pockets are formed on a block 
having a substantially rectangular cross-section in each 
direction, and each block is interchangeably ?xed on a side 
of the equilateral polygon of the conveying drum. Therefore, 
many kinds of pressed articles having di?’erent sizes can be 
conveyed by the same conveyor when several kinds of the 
blocks respectively having different size of wide use pocket 
are prepared. 

Still another conveyor for pressed articles of this inven 
tion comprises: an arranging apparatus for arranging pressed 
articles, which are supplied at random, in a manner so that 
a cross-section of the pressed article having a largest area is 
substantially vertical, and having a plurality of guide 
grooves which have a width wider by a predetermined 
tolerance than a width of the pressed articles in a direction 
perpendicular to the cross-section; a ?rst conveying drum 
intermittently rotated around a horizontal axis, and having 
?rst pockets arranged for facing the guide grooves and 
holding the pressed articles, which are arranged by the 
arranging apparatus, in a manner so that the cross-section of 
the pressed article having a largest area is substantially 
vertical; a posture changing apparatus disposed below the 
?rst conveying drum, having second pockets arranged for 
facing the ?rst pockets, and changing posture of the pressed 
articles in a manner so that a direction of the cross-section 
of the pressed article having the largest area is changed from 
substantially vertical to substantially horizontal; and a sec 
ond conveying apparatus disposed below the posture chang 
ing apparatus, having an equilateral polygonal cross-section 
in the vertical direction, and rotated around a horizontal axis. 
wherein connection holes are provided at predetermined 
positions facing the second pockets on each side of the 
equilateral polygon for holding the pressed articles in a 
manner so that the cross-section of the pressed articles is 
substantially parallel to the horizontal axis by negative 
pressure via the connection holes. Therefore. the pressed 
articles. which are supplied at random, can be arranged and 
conveyed in a manner so that the cross-section having the 
largest area is substantially parallel to the rotation axis of the 
conveying drum. Furthermore, the arranging apparatus, the 
?rst conveying drum, the posture changing apparatus and 
the second conveying drum are arranged in a substantially 
vertical direction. so that the size of the apparatus in the 
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6 
horizontal direction is not so much larger than the size of the 
conveying drum. The con?guration of the conveyor for 
pressed articles becomes simple and compact. 

Alternatively. the afore-mentioned conveying drum hav 
ing the wide use pockets can be used as the second convey 
ing drum in the above-mentioned conveyor for pressed 
articles. Therefore. many kinds of the pressed articles can be 
conveyed by the same conveying drum. regardless of the 
sizes of the pressed articles. 

Furthermore, in the above-mentioned con?guration. it is 
preferable that the posture changing apparatus comprises a 
rotating drum rotating around a horizontal axis and having 
the second pockets, and a guide plate provided for facing an 
outer surface of the drum with a predetermined tolerance. 
the guide plate has slanted grooves which contacts pressed 
articles protruded from the second pockets and slanted from 
a position on an upper end of the guide plate where the 
second pockets are not covered to a position where the 
second pockets are completely covered. Therefore, when the 
drum rotates around the horizontal axis, the pressed articles, 
which are protruded from the second pockets, contact the 
slanted edges of the grooves of the guide plate. When the 
drum further rotates, the pressed articles gradually fall 
sideways in the axial direction, and ?nally the posture of the 
pressed articles can be changed in a manner so that the 
cross-section of the largest area is substantially horizontal. 
0n the other hand, an external appearance examination 

apparatus for pressed articles of this invention comprises the 
afore-mentioned arranging apparatus. the conveying drums. 
the pressed article rotating roller. the image pickup 
apparatuses, and the posture changing apparatus. Therefore. 
the external appearance examination apparatus for pressed 
articles operates the operations of the above-mentioned side 
face examination apparatus for pressed articles and con 
veyor for pressed articles. Furthermore, the posture chang 
ing apparatus is disposed below the ?rst conveying drum. 
The posture of the pressed articles can be changed in a 
manner so that a direction of the cross-section having the 
largest area is changed to substantially horizontal ?'om 
substantially vertical. The second conveying drum is dis 
posed below the posture changing apparatus, and the third 
conveying drum is disposed below the second conveying 
drum. The front and rear surfaces of the pressed articles 
which are conveyed by the second and third conveying 
drums are examined by the second and third image pickup 
apparatuses. Not only the side face but also the front and rear 
surfaces of the pressed articles can be examined. 
Furthermore, the arranging apparatus, the ?rst conveying 
drum. the posture changing apparatus, the second conveying 
drum, the third conveying drum and the inferior article 
removing apparatus are arranged in substantially vertical 
direction. so that the size of the apparatus in the horizontal 
direction is not so much larger than the size of the conveying 
drum. The con?guration of the external appearance exami 
nation apparatus becomes simple and compact. 

Fln'thermore. in the above-mentioned con?guration, it is 
preferable to comprise an inferior article removing apparatus 
which is disposed below the third conveying drum. has third 
pockets provided at positions facing the second connection 
.holes or the second wide use pockets and having an area 
larger than a largest cross-sectional area of the pressed 
articles and has third connection holes provided in the third 
pockets for blasting a compressed air. Therefore, an inferior 
article in which an inferior is found on at least one of the side 
face, ?rst and second surface can be removed by blasting the 
compressed air through the third connection hole. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-sectional side view showing a con?gu 
ration of an embodiment of a side face examination appa 
ratus for pressed articles of this invention; 
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FIG. 2 is a cross-sectional view taken along line 0-1’ in 
FIG. 1; 

FIG. 3 is a cross-sectional view taken along line O-Q in 
FIG. 1; 

FIG. 4 is a cross-sectional side view showing a con?gu 
ration of an embodiment of a conveyor for pressed articles 
of this invention; 

FIG. 5 is an enlarged cross-sectional view of main part in 
FIG. 4; 

FIG. 6 is a cross-sectional side view showing a con?gu 
ration of another embodiment of a conveyor for pressed 
articles of this invention; 

FIG. 7 is a plan view showing a shape of a block of wide 
use pockets 100 in FIG. 6; 

FIG. 8 is a perspective view showing a con?guration of 
still another embodiment of a conveyor for pressed articles 
of this invention; 

FIG. 9 is a side view showing positions of respective units 
in an embodiment of an external appearance examination 
apparatus for pressed articles of this invention; 

FIG. 10 is a cross-sectional side view showing a con?gu 
ration of an inferior article removing apparatus in FIG. 9; 

FIG. 11 is a cross-sectional side view showing a posi 
tioning method of a pressed article 1 in a conveying drum 70 
using wide use pockets 101; 

FIG. 12(a) is a plan view of an embodiment of a general 
pressed article such as a tablet having a substantially circular 
cross-section when the substantially circular cross-section is 
to be horizontal; 

FIG. 12(b) is a side view of the pressed article of FIG. 
12(0); 

FIG. 13 (a) is a plan view of another embodiment of a 
general pressed article such as a tablet having a substantially 
circular cross-section when the substantially circular cross 
section is to be horizontal; 

FIG. 13(b) is a side view of the pressed article of FIG. 
13(0); and 

FIG. 14 is a side view showing a con?guration of a 
conventional external appearance examination apparatus for 
pressed articles. 

DETAILED DESCRIPTION OF THE 
INVENTION 

An embodiment of a side face examination apparatus for 
pressed articles of this invention is described referring to 
FIGS. 1 to 3. FIG. 1 is a cross-sectional side view showing 
a con?guration of the side face examination apparatus for 
pressed articles. FIG. 2 is a cross-sectional view taken along 
line O—P in FIG. 1, and FIG. 3 is a cross-sectional view taken 
along line O-Q in FIG. 1. 
As shown in FIG. 1. the side face examination apparatus 

for pressed articles of this invention comprises an arranging 
apparatus 10, a conveying drum 20, a pressed article rotating 
roller 30. an image pickup apparatus 40, a brush roller 41 
and a guide plate 42. The arranging apparatus 10 has a 
container portion 11 for containing pressed articles 1 which 
are supplied from a hopper or the like (not shown in the 
?gure) at random. A plurality of guide grooves 12 are 
formed at the bottom of the container portion 11 and 
arranged in a horizontal direction. 
As shown in FIG. 2, each guide groove 12 has a slanted 

portion 12a and a straight portion 12b. In the slanted portion 
120. a width at an upper end is the widest and the width 
becomes gradually narrower when a position progresses 
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downward In the straight portion 12b. the width is a 
predetermined constant value which is wider by a predeter 
mined tolerance than a width of the pressed articles 1 in a 
direction perpendicular to a cross-section having the largest 
cross-sectional area. By such a con?guration, the pressed 
articles 1 are arranged in the guide grooves 12 in a manner 
so that the a cross-section of the pressed articles 1 having the 
largest cross-sectional area becomes substantially vertical. It 
is preferable that a vibration is applied to the arranging 
apparatus 10 for easily arranging the pressed articles 1. 
As shown in FIGS. 1, 2 and 3, the conveying drum 20 is 

comprised of a ?xed hollow inner sleeve 21. a rotatable 
outer sleeve 22 and a rotation shaft 24. The inner sleeve 21 
has a cylindrical outer surface and is held in a manner so that 
a center axis becomes horizontal. The outer sleeve 22 has a 
cylindrical shape and engages with an outer surface 21a of 
the inner sleeve 21 with a predetermined tolerance. The 
rotation shaft 24 is borne in a horizontal direction for bearing 
the rotation of the outer sleeve 22 in a vertical plane. An 
inside 21b of the inner sleeve 21 is connected to a vacuum 
suction apparatus (not shown in the ?gure) via a connection 
pipe 21c. 
As shown in FIG. 2, slits 23 are formed at portions of the 

inner sleeve 21 which face the guide grooves 12. Aplurality 
of lines of pockets 22b are arranged on an outer surface 22a 
of the outer sleeve 22 for facing the guide grooves 12 of the 
arranging apparatus 10. Thus, air ?ows, which ?ow from the 
guide grooves 12 through the pockets 22b, connection holes 
or slits 23, inside 21b of the inner sleeve 21, and the 
connection pipe 21c, are generated. The pressed articles 1 
arranged in the guide grooves 12 are transferred to the 
pockets 22b one by one at the bottom by negative pressure. 
Each pocket 22b holds the pressed article 1 in a manner so 
that the cross-section having the largest cross-sectional area 
becomes substantially vertical and a direction perpendicular 
to the cross-section is substantially parallel to the rotation 
axis of the rotation shaft 24. As a result, omission of the 
pressed article 1 in the pocket 22 will not occur. 
The brush roller 41 is disposed for contacting the outer 

surface 22a of the outer sleeve 22 for removing surplus 
pressed articles 1 getting on the outer surface 22a of the 
outer sleeve 22. By the operation of the brush roller 41, the 
pressed articles 1 are not contained more than two in each 
pocket 22b, or the pressed articles are not contained in an 
abnormal condition in the pocket 22b. The guide plate 42, 
which is disposed outside the outer sleeve 22 with a prede 
termined gap, guides the pressed articles 1 so as not to drop 
out from the pocket 22b by gravity. 
A compressed air blasting apparatus 43 is provided at a 

bottom portion in an inside of the conveying drum 20 for 
forcibly transferring the pressed articles 1 which are con 
veyed by the conveying drum 20 to another apparatus. The 

‘ conveying drum 20 is intermittently rotated in a predeter 
mined direclion by a predetermined angles by a driving 
mechanism which is not shown in the ?gure. 
As shown in FIGS. 1 and 3, the pressed article rotating 

roller 30 is disposed at a predetermined position in the inside 
of the conveying drum 20, and a rotation shaft 31 in a 
horizontal direction is rotatably borne by the inner sleeve 21 
and a ?xed block 25. The rotation shaft 31 and the pressed 
article rotating roller 30 are independent from the conveying 
drum 20, and they are continuously rotated in a predeter 
mined direction by another driving mechanism not shown in 
the ?gure. 
As shown in FIG. 3, the pressed article rotating roller 30 

has a plurality of larger diameter portions 32 which are 
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disposed corresponding to the lines of the pockets 22b and 
protruded outside the outer surface 21a of the inner sleeve 
21. Accordingly. the side face of the pressed article 1 in the 
pocket 22b stopping at the above-mentioned predetermined 
position is protruded outside the outer surface 22a of the 
outer sleeve 22. Furthermore. the pressed article 1 is rotated 
in the predetermined direction by the pressed article rotating 
roller 30. 
The image pickup apparatus 40 is disposed at a position 

facing the larger diameter portions 32 of the pressed article 
rotating roller 30. The image pickup apparatus 40 takes a 
picture image of the side faces of the pressed articles 1 
rotated by the pressed article rotating roller 30. The pressed 
article rotating roller 30 rotates the pressed articles 1 more 
than one turn, while the conveying drum 20 stops in the 
intermittent movement. Thus. the whole side faces of the 
pressed articles 1 can be observed. In the examination of the 
side face, since the side faces of the pressed articles 1 are 
largely protruded from the outer surface 22a of the outer 
sleeve 22. the side faces of the pressed articles 1 can easily 
be distinguished from the pocket 22b or the outer surface 
22a of the outer sleeve 22 in a picture image taken by the 
image pickup apparatus 40. 
As shown in FIG. 3. a width of the larger diameter portion 

32 of the pressed article rotating roller 30 in a direction of 
the shaft 31 is wider than a width of the pocket 22b for 
covering an opening at the bottom of the pocket 22b. 
Furthermore, the center of the larger diameter portions 32 
and the center of the pocket 22b are inconsistent with each 
other. Thus, lengths of air paths ?own from both sides of the 
larger diameter portion 32 to the center of the pocket 22b 
becomes di?’erent. When the lengths of the air paths is 
different. a differential pressure is generated between air 
?ows in the air paths. The pressed article 1 is pushed on an 
edge of the pocket 22b which is positioned in a shorter air 
path. By standardizing the edge on which the pressed article 
1 is pushed. the quality judgement in the examination of the 
side face becomes easier. 

Alternatively, it is preferable that the shape of the opening 
of the pocket 22b is a parallelogram. A pair of parallel sides 
are parallel to the rotation shaft 24, and the other parallel 
sides are inclined against the rotation direction of the 
conveying drum 20. In the latter case, the pressed article 1 
is pushed on the rear edge in the rotating direction of the 
conveying drum 20. By standardizing the rear edge on which 
the pressed article 1 is pushed, the quality judgement in the 
examination of the side face becomes easier. 

Next, an embodiment of a conveyor for pressed articles of 
this invention is described referring to FIGS. 4 and 5. FIG. 
4 is a cross-sectional side view of the conveyor for pressed 
articles. and FIG. Sis an enlarged cross-sectional side view 
of a main part thereof. 
As shown in FIGS. 4 and 5, vertical cross-sections of 

conveying drums 50 and 60 in the conveyor for pressed 
articles are respectively equilateral polygons. On each side 
of the equilateral polygons 50a and 60a. connection hole 
5011 or 60b is provided at a position facing, for example, the 
pocket 22b of the conveying drum 20 in the above 
mentioned side face examination apparatus for pressed 
articles. The conveying drums 50 and 60 are respectively 
rotatably borne around horizontal axes. The rotation of the 
conveying drums 50 and 60 is acceptable to be continuous 
or intermittent. if the movement of the sides 50a and 60a or 
the connection holes 50b or 60b are synchronized. 
The connection holes 50b and 60b are respectively con 

nected to connection pipes 500 and 600 which are provided 
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parallel to the rotation axes of the conveying drums 50 and 
60. The connection pipes 50c and 600 are respectively 
connected to a vacuum suction apparatus not shown in the 
?gure. Accordingly, the pressed articles 1 are sucked and 
held on the sides 50a and 60a of the equilateral polygons by 
negative pressure via the connection holes 50b and 60b and 
connection pipes 500 and 600 in a manner so that the 
cross-section of the pressed article 1 having the largest 
cross-sectional area is substantially parallel to the rotation 
axes of the conveying drums 50 and 60. ‘ 

In the conveying drum 50 disposed above the conveying 
drum 60, when the pressed article 1 held on the side 50a 
reaches to a lowest portion 50d, the negative pressure in the 
connection hole 500 at the lowest portion 50d is released. 
Thus, the pressed article 1 falls by gravity to be transferred 
to the conveying drum 60. Alternatively. it is preferable not 
only to release the negative pressure in the connection hole 
50c at the lowest position 50d but also to supply positive 
pressure (to supply compressed air) to the connection hole 
500 at the lowest portion 50d so as to transfer the pressed 
article 1 to the conveying drum 60, certainly. 

Furthermore, another embodiment of the conveyor for 
pressed articles of this invention is described referring to 
FIGS. 6 and 7. FIG. 6 is a cross-sectional side view showing 
the conveyor for pressed articles, and FIG. 7 is a plan view 
showing a block 100 in FIG. 6. 
As shown in FIG. 6, vertical cross-sections of conveying 

drums 70 and 80 are respectively equilateral polygons. The 
block 100 having wide use pockets 101 is ?xed on each side 
70a or 800 of the equilateral polygon of the conveying drum 
70 or 80. On the block 100, the wide use pockets 101 and 
connection holes 102 are provided at positions for facing, for 
example, the pockets 22b of the conveying drum 20 in the 
above-mentioned side face examination apparatus for 
pressed articles. The conveying drums 70 and 80 are respec 
tively rotatably borne around horizontal axes. The rotation 
of the conveying drums 70 and 80 is acceptable to be 
continuous or intermittent, if the movement of the sides 70a 
and 80a or the wide use pockets 101 or connection holes 102 
of the blocks 100 are synchronized. 

Furthermore, connection holes 70b and 80b, which are 
respectively connected to the connection holes 102 of the 
blocks 100, and connection pipes 700 and 800, which are 
provided in axial direction, are provided on the conveying 
drums 70 and 80. The connection pipes 700 and 800 are 
respectively connected to a vacuum suction apparatus not 
shown in the ?gure. The pressed articles 1 are sucked and 
held in the wide use pockets 101 by negative pressure via the 
connection holes 70b and 80b, the connection pipes 700 and 
800 and the connection holes 102 in a manner so that the 
cross-section of the pressed article 1 having the largest 
cross-sectional area is substantially parallel to the rotation 
axes of the conveying drums 70 and 80. 

In the conveying drum 70 disposed above the conveying 
drum 80, when the pressed article 1 held in the wide use 
pocket 101 reaches to a lowest position 70d. the negative 
pressure in the connection hole 102 of the block 100 at the 
lowest portion 70d is released. Thus, the pressed article 1 
falls from the wide use pocket 101 by gravity to be trans 
ferred to the conveying drum 80. Alternatively, it is prefer 
able not only to release the negative pressure in the con 
nection hole 102 at the lowest position 70d but also to supply 
positive pressure (to supply compressed air) to the connec 
tion hole 102 at the lowest portion 70d so as to transfer the 
pressed article 1 to the conveying drum 80, certainly. 
As shown in FIGS. 6 and 7, the block 100 has a substan 

tially rectangular cross-section in each direction. Each wide 
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use pocket 101 has a portion 101a having sides parallel to 
the rotation direction of the conveying drums 70 and 80 
(shown by arrow Y) and a substantially V-letter shaped 
portion 101b having an apex angle of about 90 degrees. The 
apex of the V-letter shaped portion 101b is distant a prede 
termined distance from the center of the connection hole 102 
in the rotation direction shown by arrow Y. A side opposite 
to the V-letter shaped portion 101b is opened. 
When the pressed article 1 is held in the wide use pockets 

101, the connection hole 102 is positioned in the vicinity of 
the center of the pressed article 1 regardless of the size of the 
pressed article 1. Thus, the pressed article 1 can stably be 
held in the wide use pocket 101 by negative pres sure via the 
connection hole 102. 
The wide use pockets 101 are formed on the block 100, 

and the block 100 is interchangeably mounted on each side 
70a or 80a of the equilateral polygon of the conveying drum 
70 or 80. Thus, when several kinds of the blocks 100 
respectively having different sizes of wide use pockets 101 
are prepared, many kinds of pressed articles respectively 
having largely different sizes can be conveyed by the same 
conveyor. 

In another application of this invention, if the conveyor 
for pressed articles comprises at least the conveying drum 50 
or 70, a plane conveyor such as a belt conveyor, slats and so 
on can be used instead of the other conveying drum 60 or 80. 

Next, still another embodiment of the conveyor for 
pressed articles of this invention is described referring to 
FIG. 8 which is a perspective view of the conveyor. As 
shown in FIG. 8, the conveyor comprises an arranging 
apparatus 10, a ?rst conveying drum 20, a posture changing 
apparatus 110. and a second conveying drum 50. 
The arranging apparatus 10 arranges the pressed articles 

1, which are supplied at random, in a manner so that the 
cross-section having the largest moss-sectional area is sub 
stantially vertical. The ?rst conveying drum 20 is disposed 
for facing the arranging apparatus 10 and intermittently 
rotated around a horizontal axis. The arranging apparatus 10 
and the ?rst conveying drum 20 are substantially the same 
as those of the above-mentioned side face examination 
apparatus for pressed articles shown in FIGS. 1 to 3, but the 
pressed articles rotating roller 30 and the image piclnlp 
apparatus 40 are omitted. 
The posture changing apparatus 110 receives the pressed 

article 1 from the ?rst conveying drum 20 in a posture such 
that the cross-section having the largest cross-sectional area 
is substantially vertical, and changes the posture of the 
pressed article 1 to another posture in which the cross 
section having the largest area is substantially horizontal. 
The second conveying drum 50 is disposed below the 

posture changing apparatus 110, rotated around a horizontal 
axis. The second conveying drum 50 receives the pressed 
articles from the posture changing apparatus 110 in the 
posture that the cross-section having the largest cross 
section is substantially horizontal, and holds the pressed 
articles 1 as they are. The second conveying drum 50 is 
substantially the same as the conveying drum 50 in the 
conveyor for pressed articles shown in FIGS. 4 and 5. 

In another application of this invention, the conveying 
drum 70 shown in FIGS. 6 and 7 can be used as a second 
conveying drum instead of the conveying drum 50. 

Next, a con?guration of the posture changing apparatus 
110 and an operation for changing the posture of the pressed 
articles 1 by the posture changing apparatus 110 are 
described referring to FIG. 8. 
The posture changing apparatus 110 comprises a rotating 

drurn 111 rotating around a horizontal axis and a guide plate 
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112 disposed for facing an outer surface 111a of the drum 
111 with a predetermined tolerance. The drum 111 has 
second pockets 111b, which are arranged for facing the ?rst 
pockets of the ?rst conveying drum 20. on its outer surface 
111a. The guide plate 112 has substantially V-letter shaped 
grooves 112a. An edge of the guide grooves 112a is slanted 
from a position on upper end of the guide plate 112 where 
the second pockets lllb are not covered to a position where 
the second pockets 111b are completely covered by the 
guide plate 112. Each pressed article 1 protruded from the 
second pocket lllb contacts the slanted edge of the groove 
112a. 
When the pressed articles 1 are supplied at random from 

a hopper (not shown in the ?gure), they are dropped in the 
guide grooves 12 by the vibration applied to the arranging 
apparatus 10, and arranged in the guide grooves 12 in a 
manner so that the cross-section of the largest cross 
sectional area is substantially vertical. 
The pressed articles 1 arranged in the grooves 12 are 

transferred to the ?rst pockets 22b. and held in the ?rst 
pockets 2% in a manner so that the cross-section of the 
largest area is substantially vertical. The ?rst conveying 
drum 20 is intermittently rotated around a horizontal axis. 
When the pressed articles 1 held in the ?rst pockets 22b 
reaches to the lowest position of the ?rst conveying drum 20, 
the pressed articles 1 are transferred to the second pockets 
11111 on the drum 111 of the posture changing apparatus 110. p 

The second pocket lllb initially holds the pressed articles 
1 for protruding from the second pockets lllb in a condition 
that the cross-section of the pressed article 1 having the 
largest cross-sectional area is substantially vertical. When 
the drum 111 rotates around the horizontal axis, the pressed 
articles 1 contact the slanted edges of the grooves 112a of 
the guide plate 112. When the drum 111 further rotates, the 
pressed articles 1 gradually fall sideways in the axial 
direction, and ?nally the posture of the pressed articles 1 is 
changed in a manner so that the cross-section of the largest 
area is substantially horizontal. 
The pressed articles 1 conveyed in the second pockets 

111b on the drum 111 are transferred to the second convey 
ing drum 50. The second conveying drum 50 receives the 
pressed articles 1 from the posture changing apparatus 110 
in a posture that the cross-section of the largest area is 
substantially horizontal, and holds the pressed articles 1 on 
the sides 501 in a manner so that the cross-section of the 
largest area is substantially parallel to the rotation axis of the 
second conveying drum. With respect to the driving of the 
drum 111, it is su?icient that the second pockets lllb are 
moved in synchronism with the movement of the ?rst pocket 
22b. The drum 111 can alternatively be driven by a inter 
mittent driving method and a continuous driving method. 

Since the conveyor for pressed articles con?gured above 
comprises the arranging apparatus 10, the ?rst conveying 
drum 20 and the posture changing apparatus 110, it can 
arrange and convey the pressed articles 1, which are sup 
plied at random, in a manner so that the cross-section having 
the largest area is substantially parallel to the rotation axis of 
the conveying drum. Accordingly, the conveyor for pressed 
articles of this invention can be applied not only for the 
external appearance examination apparatus, but also a print 
ing apparatus, PTP packaging apparatus, and so on. 

Next. an embodiment of an external appearance exami 
nation apparatus for pressed articles using the above 
mentioned side face examination apparatus and conveyor for 
pressed articles is explained referring to FIGS. 9 and 10. 
FIG. 9 is a side view showing positions of respective units 












